The involvement of proteolysis in conformational stability of the carbamoyl-phosphate synthetase/aspartate carbamoyltransferase enzyme of Neurospora crassa.
The pyrimidine-3 gene of Neurospora crassa codes for a bifunctional enzyme catalysing the first two steps of the pyrimidine biosynthetic pathway. Difficulties have been experienced in purification due to the lability of the enzyme. The enzyme loses carbamoyl-phosphate synthetase (carbon-dioxide: ammonia ligase (ADP-forming, carbamate-phosphorylating), EC 6.3.4.16) activity and undergoes a change in apparent molecular weight from the native 650,000 to 100,000 of the only detectable fragment. Attempts have been made therefore to stabilize the enzyme so as to minimise these effects. Elastinal, a protease inhibitor, reduces the effects, as do certain ultraviolet-sensitive mutant strains which lack a minor protease. The nature of the loss of carbamoyl-phosphate synthetase suggests an instability in the tertiary structure of the enzyme which can be reduced by the use of glycerol. Glycerol also exhibits a protease-inhibiting effect in this system. Although a range of protease inhibtors and use of uvs mutants can reduce the rate of decay of carbamoyl-phosphate synthetase activity, only glycerol can stabilize the native molecular weight. Our results support the hypothesis that the loss of carbamoyl-phosphate synthetase activity and change in molecular weight of the enzyme is a three-step sequence of proteolysis, conformational shift and cleavage of a further non-covalent bond.